Stability and kinetics of nucleic acid triplexes with chimaeric DNA/RNA third strands.
A series of chimaeric DNA/RNA triplex-forming oligonucleotides (TFOs) with identical base sequence but varying sequential composition of the sugar residues were prepared. The structural, kinetic, and thermodynamic properties of triplex formation with their corresponding double-helical DNA target were investigated by spectroscopic methods. Kinetic and thermodynamic data were obtained from analysis of nonequilibrium UV-melting and annealing curves in the range of pH 5.1-6.7 in a 10 mM citrate/phosphate buffer containing 0.1 M NaCl and 1 mM EDTA. It was found that already single substitutions of ribo- for deoxyribonucleotides in the TFOs greatly affect stability and kinetics of triplex formation in a strongly sequence dependent manner. Within the sequence context investigated, triplex stability was found to increase when deoxyribonucleotides were present at the 5'-side and ribonucleotides in the center of the TFO. Especially the substitution of thymidines for uridines in the TFO was found to accelerate both the association and dissociation process in a strongly position-dependent way. Differential structural information on triplexes and TFO single-strands was obtained from CD-spectroscopy and gel mobility experiments. Only minor changes were observed in the CD spectra of the triplexes at all pH values investigated, and the electrophoretic mobility was nearly identical in all cases, indicating a high degree of structural similarity. In contrast, the single-stranded TFOs showed high structural variability, as determined in the same way. The results are discussed in the context of the design of TFOs for therapeutic or biochemical applications.